During operations in prone position, the hemodynamics of the patient is influenced by two serious factors: anesthesia and the position during operation. Nonetheless, their influence prediction has not been thoroughly studied in modern literature.
The purpose of the study was to justify the choice of anesthesia method for operations on the lumbar spine in the prone position.
Material and methods. The study involved 254 patients who underwent planned surgery for degenerative diseases of the spine. The age of patients was between 16 and 77 years (45.8±11.7). There were 130 men (51.2%) and 124 women (48.8%). Before the operation, we examined hemodynamic changes when turning the patients to the prone position and chose the ones with labile reactions. Intraoperatively, hemodynamic reactions were compared when turning the patient to the prone position with spinal anesthesia (SА) with 0.5% hyperbaric solution of bupivacaine and total intravenous anesthesia (TIVA) based on propofol and fentanyl in standard doses.
Results and discussion. With the initially stable blood circulation regime, turning the patients to the prone position led to more significant hemodynamic changes in SA group than in TIVA group, but these changes did not require correction with sympathomimetics. We recorded a significant decrease in cardiac index and specific peripheral vascular resistance in SA group. With the initially labile blood circulation in SA group, a decrease in peripheral vascular resistance, cardiac index and stroke volume index in 16 % of patients led to a decrease in mean arterial pressure below 60 mm Hg. which required the correction of hemodynamics with phenylephrine, which was not observed in TIVA group.
Conclusions. Clinical assessment of hemodynamics with a change in body position in the preoperative period allowed identifying patients with labile reactions, who manifested a tendency to arterial hypertension and increase of peripheral vascular resistance. A greater risk of this condition occurred in younger indi-viduals with an increased body mass index. SA inhibited the effects of the sympathoadrenal system more than propofol-based TIVA, which led to destabilization of hemodynamics in the labile circulation regime, and necessitated the introduction of α1-adrenomimetic phenylephrine. If a patient has initially labile hemodynamic response being turned to prone position, preference should be given to intravenous anesthesia based on propofol and fentanyl.
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Interrelation of work with scientific programs, plans, themes. The study was performed in the frame of the research work "To study structural and functional changes in vertebral motor segments after their stabilization by dynamic and rigid implants in patients with lumbar osteochondrosis", State Registration Number 01166 U001087.
Introduction. A significant part of spinal surgery takes place in the prone position. Hemodynamic changes in response to a patient's turning may have multidirectional character, which is noted in the works of different researchers. There are several works which proved a significant decrease in the cardiac output [5, 10] , as well as those which did not detect hemodynamic changes [6] . Such ambivalent results can be explained by considerable heterogeneity of examined patients, comorbid pathology, different prone positions (more than ten positions are known today), etc. Another important factor affecting the circulatory system is the use of medications, because most of the research was carried out with different types of anesthesia.
A decrease in blood pressure after performing spinal anesthesia (SA) occurs in more than 50% of cases [3] . A significant decrease in blood pressure is extremely dangerous due to the hypoperfusion of organs and tissues. During spinal surgeries in prone position, the spinal cord and the optic nerve are considered to be the most vulnerable [2] . Therefore, it is important to predict the possibility of adverse changes in SA [7, 8] . Negative effect of general anesthesia based on propofol on hemodynamics is explained by both a direct cardio depressive effect and a decrease in peripheral vascular resistance, which is associated with its mechanism of action called postcapillary venular vasodilation [9] . Thus, during operations in proneposition, the hemodynamics of the patient is influenced by two serious factors: anesthesia and the position during operation. Nonetheless, their influence prediction has not been thoroughly studied in modern literature.
The purpose of the study was to justify the choice of anesthesia method for operations on the lumbar spine in prone position.
Material and methods of research. The research was conducted at the State Institution "Sytenko Institute of Spine and Joint Pathology, NAMS of Ukraine". The study involved 254 patients who underwent planned surgery because of degenerative diseases of the spine. The age of patients was between 16 and 77 years (45.8 ± 11.7). There were 130 men (51.2%) and 124 women (48.8%).
Before the operation, we determined the circulatory regime of the patients by calculating the prognostic index of hemodynamic instability (PIHI). If PIHI value is more than 0.5 it indicates the lability of the circulatory regime and suggests a high probability of destabilization during anesthesia because of turning the patient into prone position, and the need to correct hemodynamics with α 1 -adrenomimetics [1] . PIHI exceeded 0.5 in 25 of 144 (17.4%) patients who underwent SA, and in 22 of 110 (20.0%) patients who underwent TIVA. Thus, we formed the following study groups shown in Table 1 .
Patients with PIHI> 0.5 were significantly younger and had a statistically significantly greater body mass index (BMI). Hemodynamic parameters were recorded at three stages: 1) supine position; 2) 5 minutes after turning to prone position; 3) 20 minutes after turning to the prone position. The dynamics of systolic (SAP), diastolic (DAP) and mean (MAP) arterial pressure, stroke volume index (SVI) and cardiac (CI) index, as well as systemic peripheral vascular resistance (SPVR) were studied. Arterial pressure was measured using a patient's monitor; MAP, SVI, CI and SPVR were measured by the rheographic complex of the KhAI-Medika. SA group patients were administered 3.5 ml of 0.5% hyperbaric solution of bupivacaine in a sitting position. After the local anesthetic was injected, the patient was lying on his back 5-10 minutes, and then turned to the prone position. In order to induce intravenous anesthesia followed by tracheal intubation, fentanyl 0.1 mg, propofol 2.5 mg / kg, rocuronium bromide 0.6 mg / kg were administered. Later, propofol maintenance infusion of 6-9 mg / kg was established. 5 minutes after tracheal intubation, patients turned to prone position. When MAP was reduced to 60 mm Hg. hemodynamic correction was carried out with phenylephrine (with prior administration of 0.5 mg of atropine sulfate). The distribution of patients into groups was performed using random number randomization.
The research was approved by the local bioethics committee (record No. 147 dated September 14, 2015). All patients signed a voluntary consent to conduct it. The obtained data were analyzed using the IBM SPSS 9.0 computer program. The normal distribution of the samples was checked using Kolmogorov-Smirnov test. We also calculated the mean ± standard deviation. The differences between the groups of indicators were calculated using Student's t-test.
Results and discussion. The course of SA and TIVA with the initially stable circulation (PIHI < 0.5). The initial hemodynamic parameters in the SA1 and TIVA 1 groups did not have significant differences (Fig. 1) . 5 minutes after turning to prone position, the studied parameters changed as follows. MAP in both groups was significantly reduced. Moreover, in SA1 group it was significantly less than in TIVA 1 group, primarily due to SAP. The SPVR also significantly decreased in both groups, but there were no statistically significant differences between the groups. SVI in both groups decreased unreliably and equally, while CI in SA1 group decreased significantly, but still did not differ from CI in TIVA1 group. 20 minutes after turning to prone position, the difference between the groups in the level of MAP became more pronounced. While SAP continued to decline significantly in both groups, DAP continued to decrease only in SA1 group, in TI-VA1 group it did not change. SPVR also continued to decline significantly in both groups, but in patients from SA1 group, this decrease was statistically more pronounced. SVI did not change significantly; CI increased insignificantly equally in both groups, but remained significantly lower the initial level. No patient in both groups needed the correction of hemodynamics with α1-adrenomimetics. Thus, with a stable blood circulation regime (PIHI <0.5), despite the fact that SA has a more significant effect on hemodynamics than based on propofol TIVA, circulatory decompensation does not develop when the patient turns to prone position.
The course of SA and TIVA with initially labile blood circulation (PIHI>0.5). The baseline hemodynamic parameters of patients in SA2 and TIVA2 groups also did not differ significantly (Fig. 2) , but there were significant differences between SA1 and TIVA1 groups, on the one hand, and the SA2 and TIVA2 groups, on the other ( Table 2 ). The data presented in Table 2 indicate that patients with PIHI> 0.5 had an increased tone of the sympathoadrenal system, manifested primarily in the elevated level of SPVR. Naturally, such a situation requires an increase in the strength of heart contractions to maintain a satisfactory cardiac output, which is manifested in increase of SAP. Even at rest (lying on the back without anesthesia), an increase in blood pressure did not allow achieving the same CI level as in patients with PIHI<0.5, although this level was sufficient to maintain oxygen transport (clinical signs of circulatory failure and hypoxia were not observed). However, the impact of such aggressive factors as surgery and anesthesia, imposed increased demands on the circulatory system, and the fulfillment of these requirements was not least determined by the initial blood circulation regime and the type of anesthesia. 5 minutes after turning to prone position blood pressure in patients of both groups (SA2 and TIVA2), decreased significantly due to both SAP and DAP. Moreover, all blood pressure indicators were significantly lower in SA2 group (Fig. 2) . The SPVR at this stage also decreased significantly in both groups, but there were no differences between the groups. This situation identified a significantly lower CI in SA2 group. The SI in this group was also lower, but not significantly, that is, in group TIVA2, a higher CI was achieved due to compensatory tachycardia, and the SA depressed this reaction. 20 minutes after turning to prone position, the differences in the blood pressure indexes worsened; SPVR and SVI became significant, and the patients of SA2 group were injected with phenylephrine at a rate of 0.071 ± 0.011 mg / kg / min. The nature of the difference in CI preserved, but it ceased to be reliable due to the large variation of values in different patients. This can probably be explained by the instability of the blood circulation in patients of this group. Nevertheless, the obtained results allow us to conclude that with initially insufficiently stable blood circulation regime, TIVA based on propofol violates the regulation of blood circulation to a lesser extent than SA. In a recent meta-analysis [8] , general and spinal anesthesia was compared during operations on the lumbar spine in prone position. The authors detected a greater incidence of intraoperative hypertension and tachycardia in the group with general anesthesia. However, the frequency of hypotension and bradycardia was the same in both groups. According to our research results, elderly patients are less likely to have labile hemodynamics; and spinal anesthesia can be safely administered to such patients. Our data are supported by the study [4] , which demonstrates the greater hemodynamic stability of SA in elderly patients. However, the study of the hemodynamic status of patients in the preoperative period and the response to turning to prone position is an important predictive data for choosing anesthesia method.
Conclusions. In some patients who are elected to undergo surgery for spinal degenerative diseases in prone position, there is a labile blood circulation pattern, manifested by a tendency to arterial hypertension, increased SPVR and high tone of the sympathoadrenal system. Subarachnoid anesthesia, to a greater extent than propofol-based intravenous anesthesia, inhibits the effects of the sympathoadrenal system, which in a labile blood circulation regime leads to destabilization of hemodynamics and necessitates the administration of α1-adrenomimetics.
Before performing an operation in prone position in patients with degenerative diseases of the spine, it is advisable to determine the initial blood circulation regime by calculating the prognostic index of hemodynamic instability. If its value is less than 0.5, it is better to use intravenous anesthesia based on propofol than subarachnoid anesthesia.
Prospects for further research. We plan to create an algorithm for a clinically grounded choice of anesthesia for patients with vertebral surgical interventions in prone position. 
